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amount of material containing at least one kind of water-soluble additives. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

A positive electrode (12), a negative electrode (14), and the proton exchange 
film arranged among them (16), It consists of a reaction chamber (20) which 
generates hydrogen gas using a catalyst. It is the proton exchange film fuel cell 
(10) with which said hydrogen gas is supplied to said negative electrode (14). It 
has the device which introduces the 1st solution and 2nd solution into said 
reaction chamber (20), and forms mixture. Said 1st solution 5 to 50% of the 
weight of MBH4 (M is alkali metal), (b) -- from 5 to 40% of the weight of an alkali 
hydroxide or an alkali-metal hydroxide, and the water of the amount of (c) 
balance -- becoming — said 2nd solution -- 51 to 100% of the weight of water, 
and (b) - the fuel cell (10) which consists of matter of the amount of balance 



which consists of at least one sort of water-soluble additives. 
[Claim 2] 

The fuel cell according to claim 1 chosen from the group to which said M 
changes from sodium, a potassium, and a lithium (10). 
[Claim 3] 

The fuel cell according to claim 1 which said alkali hydroxide is chosen from the 
group which consists of NaOH, KOH, and LiOH, and is chosen from the group to 
which said alkali-metal hydroxide changes from calcium (OH)2 and Mg (OH)2 
(10). 
[Claim 4] 

Said 2nd solution is [ about ]. -Fuel cell according to claim 1 which has pH of 2 to 
7 within the limits (10). 
[Claim 5] 

The fuel cell according to claim 1 with which said catalyst contains at least one 
transition metals chosen from the group which consists of a VIII group from IB of 
the periodic table (10). 
[Claim 6] 

The fuel cell according to claim 1 with which said mixture has the mole ratio of 



5:1-50:1 within the limits as a ratio of water:NaBH4 in said reaction chamber (20) 

(10). 

[Claim 7] 

The fuel cell according to claim 1 chosen from the group to which said at least 
one water-soluble additive changes from alcohol [ of C1 to C1 0 ], (1 ) (2) ethylene 
glycol and high order homolog, and (3) diol [ of C3 to C20 ] and triol, and (4) 
nonionic surfactant, (5) mineral acids, (6) alkyls and an aryl carboxylic acid, alkyl 
and an aryl sulfonic acid, alkyl, an aryl phosphoric acid, and an alpha hydroxy 
acid (10). 
[Claim 8] 

The fuel cell according to claim 1 with which said reaction chamber (20) is 
equipped with a heating means (30) to heat said reaction chamber to the 
temperature of under the boiling point of said 1st solution and said 2nd solution 
(10). 
[Claim 9] 

The approach of the proton exchange film fuel cell (10) of claim 1 which consists 
of introducing said the 1st solution and said 2nd solution into said reaction 
chamber (20), and forming said mixture of operation. 



[Claim 10] 

The approach according to claim 9 with which said the 1st solution and said 2nd 
solution are separately measured from the reservoir according to individual (22 
24), and are mixed within said reaction chamber (20). 
[Claim 11] 

The approach according to claim 9 by which said reaction chamber (20) is 
heated that the rate of reaction of said 1st solution and said 2nd solution should 
be increased under existence of said catalyst (30). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

It is related with this invention raising more the generating rate of the hydrogen 
which gives power to a fuel cell to a detail about a fuel cell as the whole. 
[0002] 

[Description of the Prior Art] 

As for the technique about a hydrogen-proton exchange film (H2-PEM)-related 
fuel cell, the interest is increasing as alternative energy sources. A main problem 
is to use the container H2 pressurized and for 02-/air. Although H2 is difficult to 
liquefy, only when required, for efficient actuation of a PEM fuel cell, a means to 
generate hydrogen is indispensable. 

[0003] 



In itself [ hydrogen gas ] from the point of power generating, it is the probably 
most efficient fuel. However, there is some concern about the handling of 
hydrogen gas. Although many of such concern cannot be corrected completely 
and it does not say such concern as all, it must find out the fuel sources of an 
alternative-gestalt which is almost wiped away. 

[0004] 

In a PEM fuel cell, the type target of a positive electrode is Pt and a negative 
electrode is also Pt. The proton exchange film is arranged inter-electrode [ two ]. 
On the front face of Pt negative electrode, one-mol hydrogen generates two 
mols proton ion (H+) and a two-mol electron. 
[0005] 

One promising source of hydrogen fuel is a sodium borohydride (NaBH4). For 
example, refer to the patent reference 1 as of July 19, 2001 entitled "System for 
HydrogenGeneration", such as S.Amendola. The patent reference 1 is indicating 
generating hydrogen for fuel cells, using NaBH4. This compound offers the 
optimal source of hydrogen fuel superior to other compounds by which current 
examination is carried out, such as a methanol, except for hydrogen gas. The 
methanol is used for the so-called direct methanol fuel cell (DMFC) which is one 



deformation of a hydrogen PEM fuel cell. Typically, about 3% of the weight of a 
methanol water solution is used as a fuel. If it sees from a viewpoint of energy, 
the power which DMFC supplies is lower than that of a hydrogen PEM fuel cell. 
[0006] 

There are two projecting problems, stability, and reactivity about NaBH4 solution. 
Since NaBH4 is hydrolyzed gradually underwater, the stability of a solution is 
acquired by reducing a reaction rate in alkali conditions. NaBH4 solution of some 
marketing containing a high-concentration sodium hydroxide shows the stability 
which was excellent in the mothball. However, these solutions are not reactivity 
at the degree which can perform enough a reaction which described even the 
bottom of existence of a metal catalyst to ** 1 at a room temperature. 
[0007] 

[Formula 1] 

NaBH 4 + 2H z O 4H 2 + NaB0 2 x£ 1 



[0008] 

So, these stable solutions do not fit the application of a fuel cell, when operating 
temperature is close to ambient temperature. Although a solution serves as the 
bottom of existence of a catalyst by lowering the concentration of a strong base 
to a fall, i.e., 10 % of the weight, and serves as reactivity extremely with ambient 
temperature, such a solution lacks in mothball stability, when time amount 
passes, the sodium borohydrides by hydrolysis are few » every - a problem 
arises in respect of storage life and a package by loss and both of the pressure 
buildup by H2. Clearly, about the point of the combination which uses a boron 
hydride solution, delicate balance exists between the stability of a solution, and 
reactivity. 
[0009] 

[Patent reference 1] 

PCT international public presentation WO 01/No. 51410 
[0010] 

[Problem(s) to be Solved by the Invention] 

Therefore, the boron hydride solution in which long-term stability and high 
reactivity are shown is needed. The technical problem of this invention is 



responding to such need. If it sees from another side face, this will be generating 
hydrogen from a stable boron hydride solution at the rate which increased. 
[0011] 

[Means for Solving the Problem] 

According to the embodiment indicated by this specification, a proton exchange 
film fuel cell is equipped with the source of hydrogen gas supply from a reaction 
chamber, and is offered. In there, the 1st solution and 2nd solution are 
introduced into a reaction chamber, and the device in which decompose NaBH4 
under existence of a catalyst and hydrogen is generated is offered, the — one -- 
a solution -- (- a --) -- five -- from -- 50 -- % of the weight -- MBH -- four (M is 
alkali metal) -- (-- b --) -- five -- from - 40 -- % of the weight -- alkali - a hydroxide 
-- or -- alkali metal -- a hydroxide -- and -- (-- c — ) -- balance -- an amount -- water 
-- from -- becoming . If 51 to 100% of the weight of water and (b) existence of the 
2nd solution are recognized, it consists of matter of the amount of balance, and 
this matter contains at least one water-soluble materials or an additive (if water is 
not 100 % of the weight). 

[0012] 

Moreover, according to another embodiment indicated by this specification, the 



method of operating a proton exchange film fuel cell is also offered. This 
approach introduces the 1st above-mentioned solution and 2nd 
above-mentioned solution into a reaction chamber, and includes the step which 
generates mixture. 
[0013] 

The technique of this invention of mixing two water solutions under existence of 
a catalyst solves the problem about the stability of a boron hydride alkali water 
solution, and reactivity to coincidence. Moreover, the technique of reactant 
mixing by this invention makes it possible to optimize a variate in each of two 
opposite elements called stability pair reactivity. That is, a boron hydride alkali 
solution can be prepared so that high intrinsic energy may be brought about with 
the outstanding long term stability. And if mixed with the 2nd water solution, a 
boron hydride solution will serve as "reactivity" and the reaction rate which 
increased about generating of hydrogen, and a high invert ratio will be offered. 
[0014] 

[Embodiment of the Invention] 

As everyone knows, hydrogen can be guided from the underwater hydrolysis 
reaction of a sodium borohydride. Although a hydrolysis rate is slow at a room 



temperature, it increases at higher temperature. By using one sort or more 
transition metals as a catalyst, as activation energy falls, and a reaction is 
produced at a room temperature and it is shown in ** 2, a reaction will occur with 
remarkable high yield. 

[0015] 

[Formula 2] 



[0016] 

In the above, the ruthenium was shown as a reaction catalyst. However, in fact, 
one sort or more transition metals may be used, and they are chosen from a VIII 
group (IB, MB, 1MB, IVB, VB and VIB, VMB, and VIII group) from IB of the periodic 
table, and it deals in them from it. There are a ruthenium, an osmium, and 
platinum as an example. From this reaction, sodium metaborate NaB02 is also 
generated as a by-product besides hydrogen. A metaboric acid salt has the 



inclination to precipitate as a solid-state from a solution, by high concentration. 
[0017] 

A catalyst is distributed on a base material (matrix) at the time of ** which has big 
surface area. Such a catalyst is called "being a catalyst at the time of **." Some 
approaches are indicated by technical reference. A metal is made to deposit on 
up to a metal screen, a metal filter, metal sponge, a conductive polymer, a 
carbon cross, and a conductive matrix like the goods with which others were 
graphitized by electroplating from an ion bath using the power supplied from the 
outside. About the non-conductive substrate catalyst-ized appropriately, 
nonelectrolytic plating is suitable for glass, plastics, etc. In this case, a metal is 
made to deposit using the chemical reducing agent added by the ion bath, for 
example, "Modern Electroplating" -- "Fundamental Principles" 1 of F.Lowenheim 
carried by the 3rd edition, John Wiley & Sons, and New York (1974) -- refer to 
-45 pages and "Electroless Plating"71 0-747 page. Here, a semi-conductor 
process can also be used. A metal is deposited on up to a substrate by 
sputtering, using an alternating current, a direct current, or a RF as a power 
source. The direct chemical vacuum deposition under reduced pressure may be 
used. 



[0018] 

By measuring a sodium borohydride and supplying up to a catalyst, the 
hydrogen of the specified quantity can be correctly sent to a polyelectrolyte form 
fuel cell, i.e., a PEM fuel cell. Although it is obtained by the stability of a solution 
under alkali conditions since NaBH4 hydrolyzes gradually underwater, this 
reduces a reaction rate. NaBH4 solution of some marketing containing a 
high-concentration sodium hydroxide shows the stability which was excellent in 
the mothball. However, these solutions are not reactivity at extent which can fully 
perform a reaction which described even the bottom of existence of a metal 
catalyst to ** 1 at a room temperature. That is, as mentioned above, the 
commercial stable solution does not fit fuel cells, when operating temperature is 
close to ambient temperature. Although a solution serves as the bottom of 
existence of a catalyst by lowering the concentration of a strong base to a fall, 
i.e., 10 % of the weight, and serves as reactivity extremely with ambient 
temperature, such a solution lacks in mothball stability, when time amount 
passes, the sodium borohydrides by hydrolysis are few -- every -- a problem 
arises in respect of storage life and a package by loss and both of the pressure 
buildup by H2. Clearly, about the point of the combination which uses a boron 



hydride solution, delicate balance exists between the stability of a solution, and 

reactivity. 

[0019] 

According to the various embodiments indicated here, the approach for 
acquiring both stability of NaBH4 water solution and reactivity is offered. 
Including that this approach mixes two or more sorts of solutions, in there, the 
final concentration of NaBH4 and H20 enters within the limits of the "reactant" 
presentation which it decomposes [ presentation ] into the bottom of existence of 
a catalyst easily, and generates hydrogen. Preferably, the mole ratio of 
NaBH4:H20 should be 5:1 at least. Moreover, a reaction rate increases farther 
than the case where it is used independently any of these solutions they are, and 
the invert ratio to the hydrogen of NaBH4 is also improved. 
[0020] 

On the occasion of operation of various embodiments, two solutions are used 
preferably. Solution A shows good long term stability, including [ therefore ] 
high-concentration NaBH4 and high-concentration NaOH. It is expected that the 
storage life exceeds 6 to December without concentration change of a sodium 
borohydride. In NaBH4 concentration exceeding 20 % of the weight, Solution A 



has a hydrogen content equal to 6 % of the weight, and the intrinsic energy 
which exceeds kg in 2000 watt-hours /about a solution. If it says for the purpose 
of a comparison, the content of the hydrogen compressed in the cylinder will be 
less than 1 % of the weight. 

[0021] 

a solution -- A -- about five -- from -- 50 -- % of the weight -- NaBH -- four -- five 
-- from - 40 -- % of the weight - alkali -- a hydroxide -- or -- alkali metal -- a 
hydroxide -- for example, -- NaOH -- KOH -- LiOH -- calcium -- (- OH — ) -- two -- 
Mg — (— OH — ) — two ~ balance — an amount — water — from — becoming . 
[0022] 

In contrast with Solution A, 51 to 100 % of the weight and most are water, and, in 
addition to this, Solution B carries out the amount content of balance of the 
water-soluble additive in option. This water-soluble additive contains one sort or 
the component of more degrees. (1) The diol of C20 and the triol and (4) 
TERGITOL (trade name) from the alcohol of C10, (2) ethylene glycol and its high 
order homolog, and the (3) carbon number C3 from a carbon number C1, 
SURFYNOL (trade name), PLURONIC (trade name) and a nonionic surfactant 
like BRIJ series (trade name), (5) mineral acids, (6) alkyls and an aryl carboxylic 



acid, alkyl and an aryl sulfonic acid, alkyl, an aryl phosphoric acid, and an alpha 
hydroxy acid. 
[0023] 

A TERGITOL (trade name) surface active agent is a secondary alcohol ethoxy 
rate, for example, polyethylene, or the polypropylene oxide ether, and is 
available from Union Carbide. A SURFYNOL (trade name) surface active agent 
is available acetylene series polyethylene oxide from air products - and - 
Chemicals. A PLURONIC (trade name) surface active agent is an available 
polyethylene oxide block copolymer from BASF A.G. A BRIJ (trade name) 
surface active agent is the available polyethylene oxide ether from ICI surfer 
KUTANTSU. TERGITOL, SURFYNOL, PLURONIC, and BRIJ series are 
indicated in detail by the U.S. Pat. No. 5106416 specification. 
[0024] 

The concentration of the water in Solution B is in 51 to 100% of the weight of the 
range, and the amount of balance (0 to 49 % of the weight) consists of a 
water-soluble additive. The purpose of this additive is to increase a reaction rate. 
However, a reaction rate can increase also by reducing pH of a solution again. 
About this point, pH of Solution B is desirable, and it is [ about ]. -It is within the 



limits of 2 to 7. 

[0025] 

Final concentration is obtained by only mixing Solutions A and B. As for this last 
solution, it is desirable to use the highest possible concentration, caring about 
that the maximum solubility in at least 5% of the weight of the room temperature 
of NaBH [ as opposed to / although NaBH4 of at least 15% of the weight of 
concentration is contained preferably / considering the viewpoint of energy / 
water ]4 is about 55 % of the weight. 
[0026] 

The best mode in which the embodiment indicated here is carried out is 
measuring NaBH4 solution (solution A) which is the 1st water solution, and the 
2nd water solution (solution B) with two separate mechanical contrivance, i.e., a 
pump, into the chamber which includes the catalyst according to the individual, 
the rate of a pump -- the mol concentration of NaBH4 and the 2nd water solution 
-- the ratio of H2 O pair NaBH4 -- at least 5:1 - it is chosen so that it may 
become the ratio of the range of 6:1 to 30:1 preferably. In order to accelerate a 
rate of reaction further, a reaction chamber may be heated from the outside with 
a capacitor or other electronic instruments. 



[0027] 

Drawing 1 shows roughly the PEM fuel cell 10 which used the indication of this 
invention. This fuel cell 10 consists of a positive electrode 12, a negative 
electrode 14, and proton exchange film 16. The circuit between a positive 
electrode 12 and a negative electrode 14 is completed by connection 18. 
Working and proton H+ flow from a negative electrode 14 to a positive electrode 
12 through the proton exchange film 16, and, on the other hand, electronic e- 
flows from a negative electrode 14 to a positive electrode 12 through connection 
18. 

[0028] 

Oxygen and/or air are introduced into a positive electrode 12, and, on the other 
hand, hydrogen gas is introduced into a negative electrode 14. Hydrogen gas is 
generated in a reaction chamber 20 using a catalyst (not shown). In a reaction 
chamber, as the sodium-borohydride water solution exposed to the catalyst 
mentioned above, it generates hydrogen gas and the sodium borate. 
Subsequently to the PEM fuel cell 10, the hydrogen from a reaction chamber 20 
is introduced. 
[0029] 



According to instruction of this invention, the solution B containing the solution A 
which contains a sodium borohydride underwater, water, and the water-soluble 
additive of option is combined by the reaction chamber 20. Solution A is held in a 
reservoir 22 and Solution B is held in the reservoir 24. The pump / bulb 26 for 
measuring measure and supply the solution A of the request volume to a 
reaction chamber 20, and the pump / bulb 28 for measuring measure and supply 
the solution B of the request volume to a reaction chamber. In this way, from the 
reservoirs 22 and 24 according to individual, Solutions A and B are measured 
separately, are supplied, and are mixed within a reaction chamber 20. 
[0030] 

In order to set in the another embodiment and to gather the rate of reaction of 
the solutions A and B under existence of a catalyst, the heat tracing device 30 is 
used and a reaction chamber is heated. As for the temperature at which a 
reaction chamber is heated, what is lower than the boiling point of these two 
sorts of solutions is advantageous. 

[0031] 

In the above, although the boron hydride matter has been explained using 
sodium as a sodium borohydride, i.e., a cation, other cations can also be used 



on the occasion of operation of various embodiments. As an example of other 
cations done so, IA group's element currently mentioned to the periodic table is 
contained. Although these are known as an alkali metal and it does not limit as 
an example of a cation, especially a lithium and a potassium are contained. 
[0032] 
[Example] 

In the experiment, it was found out that hydrogen generating movement and an 
invert ratio are greatly accelerated by addition of the 2nd water solution (solution 
B) to NaBH4 stable solution (solution A). The example of a stable solution 
(solution A) is displayed as "30/15 solution." This shows that NaOH of 4 or 15 % 
of the weight of 30% of the weight of NaBH(s) and 65% of the weight of water 
are included. This solution has the stability exceeding October under an 
acceleration storage condition. When this solution was mixed at the ruthenium 
as a catalyst, 25 degrees C, and 60 degrees C, that reaction rate was a part for 
1.8 and 21.1ml/, respectively, as shown in the following table 1. About 0.15% of 
the weight of Ru was used as a catalyst to the total weight of Solutions A and B. 
This Ru catalyst was prepared by chemical deposition of Ru to a matrix (ion 
exchange resin) top at the time of ** with big surface area. Moreover, the result 



at the time of adding any of weak acid (an acetic acid or citric acid) or strong acid 
(hydrochloric acid) they are, and reducing pH of Solution B is also shown in 
Table 1. pH of weak acid is about 1 to 2, and, on the other hand, pH of strong 
acid is in a negative field. 

[0033] 

[Table 1] 



[0034] 

When the 2nd water solution (from a solution B1 to B5) was added in 30/15 



solution (solution A), H2 product of the whole generated as a function of time 
amount increased notably. As shown in drawing 2 and 3, this was observed in 
both (25 degrees C and 60 degrees C). zero -- about the next reaction, a 
reaction rate is obtained from the curved straight-line part shown in a graph. 
Addition of ethylene glycol (solution B1), 1,5-pentanediol (solution B-2), 
TERGITOL 15-S-9 (solution B3), or the water mixture of a methanol (solution 
B4) increased the rate of reaction in 25 degrees C by about 5 to 1 1 times from a 
part for 1.8ml_/to a part for 10-20ml_/. As for the reaction rate, only water 
increased by 15 times to a part for 26.2ml_(s)/in addition of (solution B5). 
[0035] 

The same inclination is observed also when reacting at an elevated temperature, 
as shown in drawing 3 . The rate of reaction in 60 degrees C is addition of 
ethylene glycol (solution B1), 1,5-pentanediol (solution B-2), or a methanol 
(solution B4), and increased by about 2 to 4 times. On the other hand, in addition 
of only water of (solution B5), the greatest increase of 7 times was brought about. 
However, addition of a surfactant TERGITOL 15-S-9 (solution B3) did not almost 
have useful effectiveness at 60 degrees C. In this case, superfluous foaming 
arose, the catalyst emerged to the front face, and the reaction of most NaBH4 



solutions was barred. 

[0036] 

The additional advantage of the reactant mixing approach indicated on these 
specifications is in the unit volume of NaBH4 solution, or the sum total yield of 
the hydrogen per weight. In order to make the fuel efficiency in a PEM fuel cell 
system into max, it is very desirable to attain perfect inversion or conversion. As 
shown in the following table 2, it was found out by addition of the 2nd water 
solution that the hydrogen of more volume is generated. Extent of hydrolysis at 
both the temperature of 25 degrees C and 60 degrees C by ** 1 is shown in 
Table 2. When water (solution B5) was added, especially the volume of 
hydrogen increased in both the temperature of 25 degrees C and 60 degrees C. 
[0037] 

[Table 2] 



[0038] 

Since disassembly of a sodium borohydride is pH dependency, the reaction rate 
is promoted by adding the acid of either an organic acid or a mineral acid in B8 
from solution B6 (25 degrees C and 60 degrees C). In addition, the acid strength 
of the acid used also influences a reaction rate. Although strong acid like a 
hydrochloric acid is dissociated completely underwater, in weak acid 
(Ka=1. 75x10-5 of an acetic acid) like an acetic acid or a citric acid, H+ is 



dissociated partially. 
[0039] 

It was found out that the key which increases the reaction rate of NaBH4 and 
both of an invert ratio is in the amount of the water which can be used. Since the 
metaboric acid salt which is the by-product of a reaction exists in a form of more 
hydrates than one sort like five monohydrates, eight monohydrates, and ten 
monohydrates (every the number of the water molecules added to NaBO dyad), 
the chelate of more water molecules is carried out to a metaboric acid salt as a 
reaction progresses, therefore it becomes impossible to use it for a hydrolysis 
reaction. This limiting factor is eased by addition of the 2nd water solution, and it 
becomes possible to advance a reaction to the direction of perfect hydrolysis of 
NaBH4. 
[0040] 

The mol concentration of H2 0/NaBH4 and the relation between reactivity of 
NaBH4 (a reaction rate and invert ratio) are shown in the following table 3. Since 
alcohol reacts with NaBH4 and hydrogen is generated, a hydroxyl content 
compound is included in a part of count of the mol concentration of water. To 
NaBH4, when the mol concentration of H20 was comparatively high, not only a 



reaction rate but the invert ratio was quite higher than "30/15" solution (solution 
A). This inclination was held also at the high temperature of 60 degrees C. When 
only water was added (solution B5), the mol concentration of the water to 
NaBH4 was the highest in having inquired. As compared with "30/15" solution, it 
was 15 times and 2.6 times the rate and appending rate of hydrolysis of this, 
respectively. 
[0041] 

[Table 3] 



[0042] 

[Effect of the Invention] 

According to this invention, it can respond to the request of offering the boron 
hydride solution in which long-term stability and high reactivity are shown. This is 
also generating hydrogen from a stable boron hydride solution at the rate which 
increased. It is expected that the combination of the stable boron hydride matter 
and the 2nd water solution which promotes high hydrogen generation finds out 
usefulness in the fuel cell of for example, a PEM fuel cell and others on the 
occasion of a mothball. 

[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing one embodiment which two 
solutions are mixed [ embodiment ] and generates the hydrogen for PEM fuel 
cells. 

[Drawing 2] It is the graph which plotted the volume (ml_ unit) of hydrogen, and 
the volume of the hydrogen generated as a function of time amount about 
solutions various at 25 degrees C on the axis of coordinates of time amount 
(minute unit). 



[Drawing 3] It is the same plot as drawing 2 in 60 degrees C. 

[Description of Notations] 

10 Fuel Cell 

12 Positive Electrode 

14 Negative Electrode 

16 Proton Exchange Film 

20 Reaction Chamber 

22 24 A reservoir or container 

30 Heating Means 
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imsm i ] 

JEM (l 2) % it 8 (l 4) t , ?n5 0HtEf ?nfe^nH/^»|fi (l 6) i: , 
MMffl^T?^?!^ X7^7£7£RjS7^y7^ (2 0) fciK>64D, MSB 7j< M iS X tu 
IB US (l 4) tftlSSti^yn h^xlllfltl (l o) 7 3s ^ 8 l ©iSBRtf 

®2©?§«^tfiiHss^-vy/^ (20) icmxLxu-etV3%&i%? zmmttmz, mmm 

l OffimW (a) 5S>5 5 0II»OMBH < ( M it 7 )V ij V & M ) ^ ( b ) 5^540 
M * % © 7 71/ * U 7jc ft % X 7 ;V * U & S tK ft it % % ft tf ( c ) M 5 7 X ft © ;J< 5 * 
^ M IB ® 2 © m m ( a ) 5 1 6 1 0 0 fi M % © 7k , ft tf ( b ) 4> * < h fe 1 ff © 7k 

j§tt*iiJ^ss3^7yxi0i«*^ss. isii (i o) „ io 
[ nv & m 2 ] 

ia « © n n m m ( 1 o ) 0 
[ it a m 3 ] 

WET 71/* V * Wife OS NaOH, KOH, L i O H ^ 5 i§ £ IKJ tl, MIH7 
71/ * 'J & JS 7K $ it m & , Ca (OH) 2 StfMg (OH) 2 A^ISff^SIlR^nS, 

nt £ i t la m © n ^ m m ( 1 o ) 0 
[ it a m 4 ] 

tu IB ® 2 © « £7 ltI-2^P>7©l6Hrt©pH^^-r^, If a Ht l 7 IB Sc © M S M ( 
1 0 ) o 20 

[ if a m 5 ] 

tu ia M £7 Miii© i b*^ v i i i mi? s ^ s ^ ^ n ^ a* < 1 t> 1 ^ © 

M ^ s 7 ^ c? , if a m i 7 13 Sc © n ^ « M (l o) o 
[ if a m e ] 

tu 13 R JS 7 -v 7 7^ (20) tc ^ T , tu IB M l7 %£7 tK : N a B H 4 © it * L T 5 : 1 
H5 0 : l©IBHft©7 7Ht7#7£, If * m l 7 13 Sc © M n « M ( l 0) „ 

[ if a m 7 ] 

tu 13 7* a < 1 -o © 7k }§ 14 Wi M M £7 (1) C! A^C, o ( 2 ) x 7 

7 y 7 U 3 - ;l/ & a # |W| 71 {* ^ ( 3 ) C 3 5 C 2 o © 7 7 - 71/ ft tf h U 7 - 71/ % (4 

) # 7 7 7 14 W ffi fi§ 14 M> ( 5 ) S£ M % ft tf ( 6 ) 7 )\> * 71/ ft tf 7 V - )\> # )\> # 7 $ % 7 30 

7i/ ^ 7i/ s. tf 7 u - 7V x 7V * y m ^ rwatfry-^yyi, r tf r 7V 7 r n f o + 7 
n^6jas»^6as?sns^ if a m 1 7 1a m © « ^ n m (1 0 ) 0 
[ if a m 8 ] 

tu 1a s js 7 -v 7 7^ (20) £7 tu 1a ® 1 © « r tu 1a m 2 © m m © a * it © a $ 7 
tu 1a r js 7 -v 7 7^ 7 to £ 7 3 tw m 7 m (30) 7 ii 7 3 , if a m 1 7 1a «g © ^ ^ m m (1 

0 ) o 

tuia®i©?§«Rtftuia®2©?§«7tuiaR7;7-vy7^ (20) fc^ALTMiam-g-ti^ 

JlItSL^^a?, !f7j<Si©7nhy^HM«M ( l 0 ) ©Uj^^So 

[ if a m i o ] 40 

tuiam i (DmmAzimmm 2 (ommtfrnmo u a-7^ (22, 24) ^ 6317 7it n 
, tuiaRsa -v y ^ (20) flt«i^?ns, if sm 9 7iasc©77 s D 
[if am 1 1 ] 

tuiaMffi©#7±7 7tuia®l ©?§«Rtftuia®2©?§«©RjS32g7±^77^<, M IB R 
£f ty^ (2 0) ^ IIP ft (3 0) ?tl2, !faS9 7!BSc©77S7 

[000 1 ] 

[ n m © jb 7 5 k « 7 v ] 
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[ 0 0 0 2 ] 
[«©&»] 

;J< m - 7° P h 7 ft St H ( H 2 - P E M ) ii©If|tffit It^Sittx ft # X ft ;l/ # - 
StlTli!d^loT^5o iftSFim, ft EE 5 ft fc H 2 Stf0 2 / a M ft © 8 S ft 
5PJ ft ft 5 C t lc % Z o H 2 fi ft it ft % C t # m ft "C & 3 ftft P EMlfitiOi$«41 
ttfctoTIt & £ & B# 7c It 7k IK * IS £ 2 S # IS ifi * pT 1? & 3 o 
[ 0 0 0 3 ] 

7k M # X * ft g , lj]|4E^^flA^(iS6<lfei$fi4|fi7$5„ L L tK 
IfXCSi^tlLTIilo^OlttfSSo cHftl^Cf <fl, 5? £ fc ft IE nf fig 

& t> © t* a < , * a l /t m & * ft tip t \t h t) a ^ $ r* fe , »H&at?i5ftfts»ft 10 

[ 0 0 0 4 ] 

P EMJK^titfcv^ttt, iEKiilWfiP t lit P t f 7° n F yx 

glU , 2 o © S m ffl lc SB » S ft 3 o P tllolli-fli, l * ;E © tK M ftft 2 * ;E © 
7° n E 7 7 ft y (H + ) i:2;£;E©itft«ftft?, 0 

[ 0 0 0 5 ] 

i -D<D^m^yi<mmnuit, tk m it * 7 * ft e u 7 a c n a b h 4 ) x* & % „ m * ^ s 

. AmendolaH©ESystem for HydrogenGeneratio 
nj i:It5 2 0 0 1 ^7H 1 9 BfftE©il^I 1 to #lriini> Na 

B H 4 ES ^ t % M*tf«»»?fifflfc7j<^^^^$-&Sc:i:*M^bTV'»So c © it m 20 
it , 7k IK # X * It # ^ 7 7 7 - ;E a H © El ft & #f $ ft T ^ 3 fifi © ft £ % «fc tJ t> » ft fc , S 
}I&7j<igMKftiI{£-f3o 7 7 7 - ;E it , *f PEMlSti(Diooilf$S, 
fc^^?^En^y-/Hiiti ( d m f c ) tfbtiri^o His^ctt, 1531 

M % © 7 7 7 - ;E tK J§ ft j$ ^ £ L T ft ft S „ x ft ;E ft - © il * £> II ft «\ D M F C 

ft m ft s s ft a tk h p e m n ^ s m © ft ft cfc d fg o 

[ 0 0 0 6 ] 

NaBH 4 iitiLTfinC^UftPli, g ft ft t S ES ft ^ £ S 0 NaBH,tt* 
ft Tft£ 7 ft ;J< ft ft? ft 3 © X' , ?§ « © ft ft ft « , 7 ;E * U ^ ft is ^ T ft JS 32 g ^ M ft § 
C ftlE.tl^„ ift rl S. © 7K ^ ft ft E U 7A^ftftLTV^^-3^©ftIg©N a B 

H 4 Mm it, M ffi U # fc 43 V> T m ft /c ft ft ft ft ft b T V^S o E^E4*ftLhE©iia 30 
, ftSMSI©ftftft^?7lfe, {fc 1 fc IB i$ L fc <fc 5 a S JS * m S -e ft ^ ff 5 c i: * s X * § 
S fc S iS ft T*Si/\ 

[ 0 0 0 7 ] 

[ft 1 ] 

NaBH 4 + 2H 2 0 -> 4H 2 + NaB0 2 1 

[ 0 0 0 8 ] 

ft ft is , Ltisosgftiiitt, iffss!d^fflssfcifiv>i^, K n n m © ft & t a 1 40 

5 ft 1^0 ilicil^fgT^ HP ft 1 0iI%i;fTtfK«, ?§««M©ftftft, 
UBiSSTlftTRgttt&gtf, c 5 L/t?§«aftmfSftftfttttftft^ 0 
i: , ft tK ft gf «fc 3 ;J< JK ft ft> 7 X ft E U 7 A © fl ^ ft ~D © JI ft t % H 2 «fc § ft ft ft ft © 
if ta ft If jR ft ft t ft S © ft Pn! IB * s ft U T < 5 o le^lc, 7j< IK ft * ft il «f ft * ®. 
ft ft 5 SB ft © ftftc H L T » > ?§ ft © ft ft ft t ft ft ft © IBI fc It W W * 7^5 7 X ^ ft ft L T 
5 o 

[ 0 0 0 9 ] 

[ m ft ft m i ] 

PCTll^fl WOO 1/5 1 4 1 0§ 

[0010] 50 



(4) 



JP 2004-14515 A 2004. 1.15 



%?r, m m © % m 14 1 is s js 14 ft ft -r 7j< is it * 7 ft ?§ m ft & m s n r ^ s 0 * & ijb 

© Ki £ fck , C 5 L fc I1 14 fc JS x. 2> £ t?S5o S'J © ffl ffi ft S Iti ftift ctiaS£&7jcl 
ft # »> it j§ ft *•» 5 , if;fcSft;rc8l£?2k**&£S , &Sti: , 'efcSo 
[001 1 ] 

$ft s fc J6©#IS] 

^Mtiiii^snft^iistins, 7° p h y s gin m n m m ft , s js f- * ft ^ ^ s 

ft>Afc|AU ttlO#ftTT*NaBH 4 ft ft fi? L T 7k il ft % ft £ ft £ M ft IS ft £ 

ft § o $ 1 © $ ft , (a) 5*>650II%<0MBH 4 (MliT/V* 'J il) , ( b ) 10 

5^6 4 on%«7^*y7j(lft»Xtt7;v* i Jii*lft», ft tf ( c ) ;^yxi 

0**»6a«, S2 Olia, (a) 5 1 7> 6 1 0 011%©;^ ft tf (b) ft ft ft £ ft 

i o © 7j< m -if $ # x it m m w * & m ? % « 

[0012] 

SSatlft^tlSo COSIiift ft IB L ft fg 1 © ft & ft fg 2 © ft ft H ft ft -v y 7^Jc 
[0013] 

»«(©#*ETfc 2 o©*»ft*ii^S-&s 5 7jcjRfc#**7;l/# U 20 

7k?§ft ©Sfttt £ Hftftftc H-r 3 Pn!jHft |W| B? fc: fi? $ft S 0 $ ft #5S W fc «fc 3 S ft 14 ?H ft £ 
t^fSlt £ JS ft *f S JS ft ^ 3 2ocfflSt3SiOftifnt6^T, il^il 
ft ft 3 c i: ft Rj SB fc ft S 0 ft & ft ^ 7k it it ft 7 * 7 )V % 'J & ft it , 9 ft ft ft M 2? ft 14 1 ft 
tSv>@|x*;l/^-4tft6tJ;5li:I^t3c tff^tS, * L T H 2 © tK m ft h M 
ft 2 ft £ i: , 7k * ft ft 7 M m ft « r ft £ 14 J 7kig©ftftfc||LT^ft:£ti/cftft 

[0014] 

[ftB/4©ftlI©ftfi] 

m %\ © x 5 ft , 7km it. tk it it ft 7 is ft h u 7 ft © tk ft t* © ap tk ft & s ft ft e> ^ » -r s c 

t ft T § S o S M ftt to 7k ft ft? 32 g » g v^ft, itJl^gi7l«1c31i5„ liXIft 30 
D ^ < © M ft MS t L T IS ffl ft 3 c i: fc «fc tJ , fit ft x * ;V ^ - » ffi T L T R JS U 
Sfi?4U, $ ft ft 2 ft 2 tiS «fc 5 IftT % ^L<flftftX*^HiSftfHc?,ci:fcft^ 

o 

[0015] 
[ft 2 ] 

NaBH 4 + 2H 2 0 -> 4H 2 + NaB0 2 «xH 2 0 it 2 

Ru 



[0016] 40 

Ififcfev^TtigiSMIfclT^f-fiS^lft. L!da4*^ilfc(i, 1 « X ii <fc 
ftftOlf#I^ifflLTfej;<, fliftiMlilOI BiftVI I I/l (IB, I 
IB, I I IB, I VB, VB, VIB, VI IB, StfV I I I M ) ^SSfJStl^S 
o WfclTtt, ^ ft - 7 ft , ft X 5 7 ft , R ft & ft ft 3 o t © £ JS ^ 5 7k IK © ftfe fc , 
@iJft%i:LT^^ft7^fthU7ftNaB0 2 feftfi5c?ft?, 0 ^ft7M«, ftV^g 

[0017] 

ft§ftMStftftft£Se#S*f (vMJn) ±(fta v S?tiS„ f OJ;5SII 

ft r a m m m j t ^ ft » si^ifftJi^^osa^sisnti^o ttsufrsfti&sti 
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v ? x ± *\ t , ti^ottaDifis^^o «7x^>^7Xf y^an, mw^mmit 
s n fc # w m n. a « tc m l x it , m m m & -d # # m ^ x % a 0 coi^tm, 7 * y m 

to 2 ft fc ft ¥ W 3 ft ffl ^ m ? X m W. S € S 0 M * «\ r M o d e r n E 1 e c t r 

0 p 1 a t i ngj $31, John Wiley & Sons, New York( 

1 974) Ic M m £ ft T V 5 F . Lowenhe i m © TFundament a 1 Pr 
inciplesj 1— 4 5IStf l"E 1 e c t r o 1 e s s PlatingJ 710 
- 7 4 7 H % # M © c £ o Ccfii^lftyntxfeffli/^Lt^T^^o * ?f, 

xiiaM/MtstLti^t, a m it a is ± *\ t x ^ -y z v y 7 1 «t t? ±t at s ft 3 0 m 

[0018] 

7kmit*?mi- h V V l+frmmLXMMt^tig^tZ £ tlck-iX, a S ft © TK It a 

tsiij^iati^ % p e m m n m m <\ t a m t g 3 c ^ a 7 # s 0 n a b h 4 u 
7j< ^ ^ ^ ira ?K # 8? -f 3 fc #k sucgSttiiT/i'A'JiftTtf 5ns^, cnafi 

S)ig^«f3o alfi©7j<lftt f'J^i,*tf LTl^lo^O$,|jON a BH 4 » 
ift ft. , Mmffi#tfc^T«tlfeSfStt*^bTV»S 0 L^L4ff5LtlSOg|ii, & H 
ftfc j® © # ft T 7 S * , ft l 1 12 $ L re «fc 5 & £ a S IS 7 ft a t fx 5 c t^tf SlSfc 

s is -14 7 * v> o gp m m l k j; 3 7 , a as © a a * m m it , ifffig^MB?aatj£^ 
* •& ^ istifStttiLT^&i\ & jb a © m g ^ fg t , m 7 1 o a » % s 7 t if % c 
tx, mmitmm<Dwt£T, mm&mxMtbxEfc&tizztf, c $ hrcmmitmmuw 20 

£3£ttfcfcW-5o ^^^lOto jJD7j<^gf 7 7 £ ;j< fg ft 7 <)? fl 7 h 'J -7 2±<Dmfrt-D<DM 
H 2 fciSEAi^OSf t±ft Maatas©a, 7B3M^£DT<3o W 6 

*ftc , ;j< m it * 9 * m m * m m -r s sa ^ © ^ac n l t a , m m © s m tt t s is © ^ te « 

[0019] 

CCtiSgtSt^OHIIStini^ N a B H 4 7K?§«©5:Stt SiStt©M#^f# 

tfcV^TN a BH 4 h H 2 OOliWSIga, M SI © # ft T t S M t ^ ftf L tK M * % ^ 
r g jS 14 J II fiSc © IB H F*3 fc A S o »IL<(i, N a B H 4 : H 2 O © ^ ;1/ it , ^ 
*<i:fe, 5 : lfS5^fT$§ 0 S/cH£3fiii, c ft £ © j§ ?K © M ft ^ * s ¥ $K ? ffl 30 
^ Ztlfcm&t: *) ft, N a B H 4 ©7K^-\©$E{fc*feH^#?tl?»o 

[ 0 0 2 0 ] 

a ^ © n si tin © n bs t rs l x % gsaiinoiiffffli^nSo siAa, a 1 g 

© N a B H 4 i:NaOH^aa, TSjlf 4IiSStt*Xt. * © Sf U * # % * 3K 

ft*at tfy^AoifigiaaT, 6*^i 2^iB3t©!:fisns, 20s 

i%^J:@?NaBH 4 IgtfeV^ft i§I A ii 6 if % t i L ivKIti t ^ iito 
^T 2 0 0 0 7f hllf/k g*«iS0|i*;^-*tf S, ttii«taiB\ ^ U 

y a tf r* jee in s ft /t tk jk © a a « » , 1 m m % a m x & % 0 
[002 1 ] 

giAH, ft 5 P> 5 0 a ft % © N a B H 4 h % 5 4 0 M ft % © 7 )V ts U 7K it tl X 40 
» 7 7^ * U a m 7K M a % ^ I^lfNaOH, Ron, L i O H % C a (OH) 2 % M g ( 
OH) 2 i:, ;^>XI0^64«, 
[0022] 

a tatswfc, $ ffi b a 5 1 z 1 0 0 m ft % h a a a a tk x & <o % c a t a ^ t 
a m 5i a w t tk m a a m % ^ ^ > x ft a a a s „ c © tk j§ 14 a a » , nxtiai 
<©a©fi5ca^aa 0 (1) sue, *ac, 0 ©77^3-7^, (2) x a u y a y 3 
- 7^ a a z © a a m a > ( 3 ) m m m c 3 ^ e. c 2 0 © a * - ;v & t? h y * - )v , (4 

) TERGITOL (^aa), SURFYNOL (^aa), PLURONIC (^ft B n 

a ) , a a b r 1 j y v - x c s a a ) © «t 5 * # * y-s 1? ® > c 5 ) mm, a 
a ( 6 ) 7 ;v jv & rf 7 y - ;v & y m > r^+wtfry-^x^^^i, 7 7^ a ;v 50 



(6) 



JP 2004-14515 A 2004. 1.15 



R tf 7 V - )\> U y m s Rtf 7 t Fo^->lo 

[ 0 0 2 3 ] 

T E R G I T 0 L ( m ffn A ) W ffi S 14 ffl it , W, 2 7 ;F 3 - >]/ x F A 7 7 - F , ffl X. fef 4? U 
x ft u y X » ft U 7° a fc? u y * * 7 F x - f ;l/ T* & t> , 3. - * y • * - >w Ftt^5A# 
Rl T* £ 5 o S U R F Y N 0 L ( ffi ff a A ) W S g 14 $1 , X 7 • 7° P ft 7 7 • 7 y F • ft 

5 # /V X *± £> A # rT t£ & , /tfvyllsyxfi/yt^^Ftfe^ PLURONI 
C ( iS n a n £ ) W m IS 14 &| » , B A S F ft S A ¥ Rl fig * , ft U x ft 7 y * * y F 7 P -y 7 
3 * 'J V - 35 3 o B R I J ( m A A ) W ffi IS 14 Sja s I C I "9- - 7 7 7 7 7 7 ft 6 A 
# Rl fig & % * ijlf l/Vt + J'Kx-f TERGITOL, SURFYNOL 

, P L U R 0 N I C % JSt XS B R I J 7 U - X » % A B # ff fg 5 1 0 6 4 1 6 ft m M • fc «fc 10 

[ 0 0 2 4 ] 

7§ ft B cf} © tK © 11 g (A 5 1^51 0 0li%OlBt$^ f (Of)^ 4 

911%) Si*i8ttSiIia*6!9:«, c <D $ ill M <0 i W « , S A 12 g * it A S € 3 c £ fc 
25 £ 0 L L ft # 5 S JS 3! & £ fc , ilOpH^ifAcfctiaTfeflcTA^o C 
<D M te O V> T , ilBOpHfi, ffSb<tt*9-2^67©«HWe»So 
[ 0 0 2 5 ] 

It f* W ft 11 g tA $ « A B ft ¥ fc S ft A 3 c i: fc «fc ? T f# 5 ft 3 0 c © S l« 1§ « \t , A 
S<H5ll%©, |$L<(i'>ft<H 1 5ii%Oii©NaBH 4 * ^ # f & ft 
% X ft 71/ A - © it A £ A S t , 7k lc ft A 3 N a B H 4 © g j& 72 © S A ftf g * s ^ 5 51 20 
l%?feSatSIlOO, T* § S ft ft fll Vftl g £ IS A A 3 © S S L o 
[ 0 0 2 6 ] 

C cicn^Sftfcilli^iltSiSt - Ftft 2 -3 © gij 7 © H « W S » , IP "5 A 7 
7° <fc i X , Il<!)*i8$f$3NaBH 4 i§S ( ?§ ffi A ) i: ® 2 © (?§«B) 
fi SU fc ^ M SI ^ ft ft T* V> ? A -V 7 ^ tfj -\ t If M A S C t T* S S o ft 7 7° © 18 g t A N a B 
H 4 h m 2 © ;J< J§ m © ^ ^ M g ft , H 2 0 ft N a B H 4 © ft T* A ft < fe 5 : 1 % ft S L 
(Ift : lftS30 : l©IBH©fti:ft£J;dJcltA£ft£o AiSISgft^StclmSA^ 
tea, nyfftt-Xttf ©iotf If t i-3tg£f t^/ft^3ftfttoiLtti 

[ 0 0 2 7 ] 30 

glii, *i«©H^*fiftftc P E MlfiSi 1 0 ftHBSWt ft L T^S. C©Mti 

1 OH, Ell 2, til 4, &ft7°Phygg!§|l 6^^Sft^o Ell 2^111 4© 

m o ® $& it , m w. i 8 t^sstiSo » a ^ , 7 n f 7 h + a 7 p f 7 a gin 1 6 ft a ^ 

Till 4*ftE|l 2^\^ft^ -7A tEe" iftll 1 8^|^T||1 4J^E|1 

2 ^\ W. ft 5 o 
[ 0 0 2 8 ] 

IE « 1 2fcliiIM/Xli$M^iASti, -ft, 111 4fctt**j?X^#XStiS 
o ;J< IK # X , MS (HftftA) ftfl^T, ggf t>^2 0ti43ti?o AAA-V7 

^tfev^tii, m m t s m s ft 7c tk jk a ft 7 x ft f u 7 a tk j§ « ft % iaift<t5fciT 

, TK JK ft 7 £ ft 7 M ft F U 7 A ft % A A S 0 A A A * 7 7^ 2 0 ft 5 © TK JR » % S^ft'PE 40 

Mintii otiA^n^o 

[ 0 0 2 9 ] 

*H0^©ic^fc ititf , TK^tTK^Aft 7^ft F V 7 Aftftft?§« A i: , tKAAAmU^ 
© tK J§ 14 m to M ft ft ft m Wt B % A A A -v 7 7^ 2 0 TAl ft ft ft ft 5 ft 5 o iiAfi U A — 
7^2 2 IR m S ft > SiBtt U A — 7"\ 2 4 tf§JntVAo If » A A 7 7° A 7^ ;F 7 2 6 
iftJllftf©ilA ftAAA-V 77^ 2 0 s\m ILtML, If » A A 7 7° A 7^ A 7 2 8 (1 
0flfti©ilB?:H£f ty;^!1iLtilgtS„ ^ < L t it A ftri B (ft fito© 
U A — 7^ 2 2 , 2 4 ft 6 to 7 If ft L T « |g S ft > A A A -V 7 7^ 2 0 ^ T* U ft S ft S „ 
[ 0 0 3 0 ] 

to © ^ n mm ^ ft x \$ , m m © # a ft ft s ?§ it a r ft b © g a ia g ft a a s /c » tc 50 
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g , ens 2 fi © j§ m © ffi g «fc t> ffi ^ © M M x % 5 0 
[ 0 0 3 1 ] 

± 13 fc V> T ^ 7j< IK ft # * ft ® * 7jc |K ffc * * H h U A fc J: o T , W % ft f - * y £ 

u r -t" h y a * ffl ^ t m m l x § tc # , a © n bs us? © m m ic m l x » , * © fa © * 
f*y^«ffltUHtf«„ ? H/ci©*ftyoitLt(i, m ffi # £ fc m if 5 
ft t 3 i AS!e©7ciR3^-&snSo otisay/^'JiSfcLt^etitfef), * f- * y 
© m t l x m js f s t> © -e it a v> # , utuffiRtfA'jfiiii'^sns, 

[ 0 0 3 2 ] 

[HffiM] 

iHtfe^T, SS4NaBH 4 gi ( » « A ) -\ © fg 2 © ;J< J§ « ( J§ m B ) © $ ill fc «fc 

) © 09 * % r30/l HTlitSo Utt, 30fiM%©NaBH 4 , 15 

ll'/oONaOH, ft[|6 5iI%©;Wt?JC ^§^f 0 £©?§««, ftp jS If IS %. # T 
? , 10£*jB*S£jgte£*rf3o COg|?HHT©^f^^AJ:2 5'CSff6 
OlCTS^lfti^, * © S iS 32 fi » K T © fg 1 fc * f «fc 5 fc , * ft * ft 1 . 8 & tf 2 1 
. 1 m 1 /^^Softo mmAJk&BtD^mmicttLX, mo. 1 5ll%(DRul:ll 
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89.6 
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29 


99 


30/15 + B7 


30 
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30/15 +;t;&B8 


34 
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B1 

$7$ B2 
B3 
B4 

;#$B5 
B6 



50wt%Xf ly^'UnHk 50wt%H 2 O 
50wt%1,5-^>^ >vt(— -Jft 50wt%H 2 O 
25wt%TERGI TO L 15-S-9, 75wt°/oH 2 0 
50wt%^^y— JU, 50wt%H 2 O 



H 2 Q 



O.lMftiL P H=2.37 
0. 1M^7X>M, pH = 1.56 
B8 = 0. 1 M tiff, p H =0. 99 
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30/15 + ;g;$B1 
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